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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an organic semiconductor element higher in 
reliability and also high in yield without need of using a conventional ultrathin film by 
introducing a novel concept into the structure of a conventional organic semiconductor 
element, and to improve the efficiency of a photoelectronic device using an organic 
semiconductor in particular. 

SOLUTION: An organic structure obtained by alternately laminating organic thin film 
layers (functional organic thin film layers) that develop various functions by passing 
SCLC through them and thin conductor fihn layers (omic thin conductor film layers) 
that develop dark conductivity by a technique such as doping of an acceptor or donner is 
provided between a positive electrode and a negative electrode. 
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[0 0 6 3] &*5. '^m^mmmiz7i/-tzrif'pi^±- 
*H-7^TsiR, mm\t^mmmm\zm^^itixf^^zm 
mt'^i&t, s«ft»iKSJcfflt,j^,nTti<5#tSft:^ti 10 

izm^x^-'^^mit't!^immi^nmmizt:*^it, s 

[0 0 6 4] tc^T-. m^mii^n^mtzTi^^-y^tii 
it'^mz7i;±-^^^mBLtcm-<Dmt, miBwrn 

[0 0 6 5] ifz, -f-roi^Ai^^fc, 

10 0 6 6] tz^x', mn»nmmiz7{f±:/9t]^ 
omm{t^mz7i^±zf^imiioLftm-(Dmt, we 

[0 0 6 7] do^^fc. mmvk^mnmmizm\>^'bii 
ft. mm&^mm!Stmizmi^^itix^^i,^mt^<sit. 
[0 0 6 8] mm\^^mnmm<Dm0Sitvxit. /ut^ 

[0 0 6 9] e(±T^'<fcj:^?iig^«3g«. mist^m 
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[0 0 7 0] ti£-3T*»^T«- &.±xm^rzmmiim 

^mxti>m^tvftmwm^mtifm^izmvx'ii. ^x 

[0 0 7 1] ttn. #ic=irmig?tci3t,iT. mm^^ 
m»mmt:JUt^-y\t<o^mit'^!\S!ixm^rim^, 

'fit^<&i-^tsciiifitti-&x$>i>. sfc-eois. $m<4: 

[0 0 7 2] SAc. fm^^lC*liT. iEjlliiai*f*f 

itxmm{t^mmmmimes.t^m-^. mm»mmmiz 

«bTfc, m^jEKmxt^n^rz{mmm^m'&i(tmo 

fflt^Tfej;!.^ mma^mwmmizm^^x 

[0 0 7 3] «gg1i^«li$j^g(0«fie£:bT». 

mnmizt5v>xh^mLmf-tmi^x$>i>, -rtob*,, 
mm±mmmizii\,^x. ts^ttwtssiiiiMSA-'f/jt-^ 

Mk^'^tt * wr ^ s »^ fb^ifei s ^ tf d t 
[0 0 7 4] ^fz, ^m:kmnm\z)i\,^x . iEiiw&^ 

Ttr»SI?L»i3l«i^lC7i'-t:/^'* H-:^bfc^<i:*«i 

ibfc«}£&, mmi^nmmLi'xm^^i>tj.{i<ommx 



( 10 ) 



17 



[0 0 7 6] 

(J)e, = L,/(Ji -Vi) 
D, tit^]trJSH.>fc'«^«:#^5 (04(b)) . a 

[0 0 8 11 CC-e. (1-^*5 -feD, to. 

jiUfc^jg^W-rSSR^D..') C. 04(a)T-EPinbfc 
mEJcJt'<T2(gcD«JEV, (=2V,) ^BlJflbfctl^ 
2.. -rSi, D, tD, 04(b)t7r: 

<t)e, = 2L,/(J. •2V,) = Ll/O. 

[0 0 8 31 ±SiC (3) t±iB^ (4) *lfc«JUTto 
*>^i:*5 0. A7-^^-C#^n«04(a)i:B14{b)-?? 30 
tt^{l:tt?tt < . V, t J, A> n^ifeS n«> 1 P J^^^l' 

[0 0 8 4] ro?«E^«iO-)8{bt-*i:. ±<^^* 

V^TjSf S * * ^ ® ^ 

[0 0 8 51 a/i2.W«EL*^«rit?'JtCft 

[0 0 8 6] 0 5T-S^bfci:*O. S:^C**WEL«^ 50 
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[0 0 7 71 *-r, ;&miN?c*t'^T:. 

[0 0 7 8] 0 4 (a) tcsr J: ^ t' . *S«ffiV, tEPJO 
h>Sci:05ai-«^'^*> t?«3trs««EL*^D.!5i 

[0 0 7 91 
[»3l 



(3) 

to. 5gTP±#D.,.A^6tt2«03^X^;i'^-2L,*ft4 

[0 0 8 21 ;:©^ro/w-^*4>eitt> e^Tc^t?-^ 

[SC41 

V.) (4) 
D.i:D,^it^JtC«ES5b. -t3<D*«EL«? (Difil^b 

L. (>L,. L.) ©»K*®oai-r-t*^t?^^. 

[0 0 8 71 C©t$. 0!l^liD, ». S 

[0 0 8 81 c©J;5tc. jg^SitJiJlc;*— S-yi'S^ 
v>«flST;fcSntWS*#'&-i:*^'^^*° e:©^<taT 

^t^p^. igu»^©7t*«US-a-s©»'i2>ii&««'S« 

*^=b. aE^E^^<aiiioi/Tfcj:i'»©T*ntfvKe)-c 

[0 0 8 91 ±H3©<k'5le:, 

cn«w«ftEL^?©sffi*J;i^*^«'fi'=**'^ 

4(a)©^«ELi^^D,©»ffflH, 0 6(b)e04(b)© 
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[0 0 9 0] ii^(7)^^EL^^(7)S*mjg me 
(a)) \t. mmo\±\zmmmmm iz.cx*\tm&x*$> 
0, -fttc^imiid^ffliribn^) *i^tt. mm^m 

ELij t^t) m^^mL. mmmim^r^ctr 

f^K^nXl.^^. dOS^, 7ttlM§aSg (IftS) 602 

^. 10 

[0 0 9 1] :L(D^oummim=¥'mmz-z>Am\z 
t^mt^m^^ (0 6(b)) . s^cDmmmm (ns) e 

02a±JC-S§coW«ELS604a. -SB(Dltffi603a, - 

(1^®) 602b. -#@cO#mi604b. 
-#Ba)^S603b;!i^)S^*:Sl^FtX'5iKjgH;^j:^. "Ts 
i:, r#@0Wmi6O4bTfl[Ui^n^7^t^. 
i5g603a/>t^)ST*S;ti&fcai§Tg-r, ^-fCDil^lI® 

^. 20 

[0 0 9 2] m^ii. mm. mmm:^\z&m^mx&^ 

iTG*fflt<i5ft*Bfe«s$nTir^^ (**#»:$:« 6 :G. 

Parthasarathy. P. E. Burrows. V. Khalfin. V. G. Ko 
zlov, and S. R. Forrest. "A metal-free cathode for 
organic semiconductor devices\ J. AppL Phys., 7 
2. 2138-2140 (1998)) • e:n*ffllin«^-05»ffi603 

^^mmzr^^ra^. ^-<o^rms604b:6^eftiJi$ 
Eimm^\zjii-t^i^?^-z^^m^>^ti^o ypir 30 

{w<t^lTOOfigK*ttOii$«tWntf&e»-r. ji^fc^S: 

[0 0 9 3] ^cTv ^mizm^i:^mt^z.txnm 
^m^\^±xt^t\f^onittmmzmm^m^\^±x 

[0 0 9 4] 07«. mmouzm\incmmmm m 
m) m±\z. -#@(^wmi704a> -^Eommi^ 
mmsm^i. zi#g(owmi704b. fStmiozim^w. 40 

ffiELH703bT4i;^.«JtfcffiOm'rc:<!:jJ^tTS, *»6JC 
S: -<S (Cf S ;i t Tl[g5gi!i ^ ^ zim t:: T ^ C t 

[0 0 9 5] -^OiLTs^t^X-n m?L\i. <£ 
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X, ^^i^^m^^^(Dx$>n{i7.\^>zi-h0^or^m. 

[0 0 9 6] ^7X\:i-'D<D^mim^^ntzm 
j&X&^i)^. 9c\zm^rzti^0. SE$;t*<WJtaUT 

h^^^ox&n\i. ^mtr^ct-^^xt^ m^. & 

Tii^) . Liti)^'DX. mmm\zA^t^^m^mi^m 
^(Dmrnitom^^^m^xt^o 
[0 0 9 7] z,(Ds.m\t. ^miM'Ftmommthm 

T(D^o\zm.m^n^. 

[0 0 9 8] $>^^x,:^ji:^-u\zxomm^mitoyt 

fctt^. ^(OS^^nm&mZTi'-^y^tltmi^. 
(DXmmt&S, \Zl^LX^muytX,:^)l^- {=nL,/n= 

L.) ^mmT^cti)^xtn\i. nisa^mmij (=nv,) 
^m^zitf)^xt^. iKmzm^-^tcm^cDmmx 
f&nm-fy^^tihjitMxt^oxibtiiti. ^o^mmtf 

[0 0 9 9] m^iii. z::::>mm±mmm^mm\zm< 

:itx. ^mtif)^\^±r^m^:^^$>^ (i^i^w^tt? : 

Masahiro HIRAMOTO. Minoru SUEZAKI. and Masaaki YOK 
OYAMA, "Effect of Thin Gold Interstitial-layer on 
the Photovoltaic Properties of Tandem Organic Sola 
r Cell", Chemistry Letters, pp.327-330, 1990) o ^ 

^mi^mx\t. z.'o<D^m±mmm (front ceii:fe<fc 
mack cell) (Dr^'\{z^(Dmm^mxr^ct\z^o. 
ytmmz^^mmtii!)^[^±'t^msk^'^x\^^^o 

[0 100] L:f)^bM^i. t^^n:zm7\z^\,^xh. 

back ce\\^X^f)mmx^^^omsiLti.iimiii 

tt. "to^nmmzhmm^^&^o 
[0 10 1] co^oumm.^h. ^ss^B^sffl-r-sc 
t\zx^m^t^::tt^xt^. T^s^-fe, ^^nxm 
7 <D^oumm±mnik<Dmm\z:i^^>x. ^<D»m<om 

JdckO, ^r::>(Dm^immzm«ox\trj.< . S£*J:0 

hmm(om^^±\z^0}m(DM\ -^(D^m±mmi&tL 
xmmr^cttfn-t^o 

[0 10 2] &.±x\t. ^mim'i'^^u^m±mmm 
Tx\t. :^^m\zm^^mmi^nmm(Dm^tLxff^ 

[0 10 3] sr. »tttt*wrs. rut>^»Si<D:¥ 

^Ctfi^Xt^o Au, AK Pt, Cu, mUii 
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[0 10 4] sfc. #Jcpi«5tsj@tt©g,cs*^6»i. m 

it, ITG. ZnO, CuO. SnO,, BeO. KjknyWPh. Stit-J 

JU3->>A. »ft:n:t:/, ^{t:::iy^;p> 

mt^-:i-'J'>A, K^k/N*:fv'?A, Kftt';^-?;:^. K^b 

A. ^{1:^:'J:/x>. iEft5>3'>, SftUf^-^A, is 10 
nmim^^i>Z.t%^m^$>y). ZnS. ZnSe. CaN. AIGa 

[0 10 5] :^%mt^\m\z, mm.^nn^mi^mit'^ 

[0 10 6] pi!^ai¥««:CDft«0!ltLTtt, TfBiC 
(1) T^SnsCuPcCOte, ffi©^ig7:5'Dv'7->-1» 
il&S7^D->7n> (TffiSC (2) ) *t^tfetl5. 20 
Sfc, TTF (TSS; (3) ) , TTT (TIBS; (4) ) . ;< 

^;i'7xy5^7i?> (T^ic (5) ) , N—fvyntf 
)vti)VfV/-)v (Ties: (6) ) /.tiffepii^rts*®^^ 

i:bT|iJfflnJ^T*S, TPD (TIBiC 

(7) ) , o-NPD (TeSa; (8) ) . CBP (TeBiC 
(9) ) iVi^fcJ;3^c. =&«IEL^-CfflV»f,nSjEa 

[0 10 7] 
[<kl] 
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(fk4] 

S— S 




[0 10 8] m^m^mv?.(D^^mthx\t, TiBic 

(10) -e^^nsFM-cuFcoffi, pv (tes: (i 

1) ) , Me-PTC (TffiiC (12) ) . PTCDA (TIBS 

40 (1 3) ) <r>iiots.z, 4, 9, 1 0-'>;uu>xh7 
la^ (14) ) . ±y^i'yti)Vt-ymi^^s.\i (TIB 

^(15)) /ifdt^^JfetlS. SA:. ICNQ (TESC 
(1 6) . TCE (TIB^ (17)), '<>y+/> (T 
IBS (1 8) ) . 2. 6-:*-7K+/'> (TEiC (1 
9) ) . DDQ (TES (2 0) ) . v>-y)V:^v-)V 

(TES (2 1)). T-h7i'aD>'7xy+y > (t 

ES (2 2) ) . :l•;/^r;^tf;;^5?7x-;H^;^;^-+vA 

(TIBS (2 3) ) ti^hnrnMrn^m^tLxprn^ 

50 teT**. sec. Alq, (TESC (2 4) ) . BCP (T 
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lea (2 5)), PBD (TIfiiC (2 6) ) t^^ofz^^ Utl 1] 

[0 10 9] 
utl 0] 




Utl 7] 

a 



25 



Ut:2 3] 

[fl:2 4] 




«b2 5] 




Mb2 6] 



t-Bu 



N-N 
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(24) 



(25) 
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[0 1 1 0] ifc!RF(c. W«l^l:^t)®7i7-tr^^ (m^" 

(0 1 11] H^^il)^#:<?5*a*ab«i:bTtt, TIB 
10 it (2 7) T^SnSTTF-TCNQ^SSfe. K-TCNQ^Cu- 

OD(fi, [BEDT-TTF3-TCNQ (TIBS; (2 8) ) . (Me),P- 
C.TCNQ (TBS: (2 9) ) . BIPA-TCNQ (TESS: (3 
0) ) . Q-TCNQ (TES (3 1)) fi 

[0 112] 
Hk2 7] 



(26) 



C>=0 




(27) 



TTF 



TCNQ 



Mb2 8] 




(28) 



BEDT-TTF 



TCNQ 



Ul:2 9] 






P9) 

=^ CN 



[fbso] 



=\ CN 

^ CN <3^> 




BlPA TCNQ 



Mb3 1] 
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^ C4Ha NC CN 

TCNQ 

(0 113] ^ ^izmm^mmmomesimtLx. to 1 1 s] <c*. jta!o®m(*i^MS©«ifi£i:LT# 

4^«{*lC7i't7'^'^K-^— *H-ytTBS«mtt*» tfTl^i^&aSl^fi^T, IS«lCJgEgr'5!if^S(i^£< , 

^^^&i:icfts$n?.,kc>^i. ;t^^si^^^-r5#«i{k [0 119] ±fB<r>jioummi^mmmi^^m\zmm 
U7:i'j>. #ut:a-;Ko±^fciiffl{tsnTt>'&** [0 12 0] m^ii. :^m^\zii\iri>^m»mmis « 

[0 114] 7i7-try:$'<£H-:/-rs«^. [0 12 1] ^(omo^mni^M cr^ifc-fewms) 

mii^ni>. c(Dm, 7j'-fe:/^'tUTtt. Feci, (ii mt\t. ^!^iifZiSi2i^m^mxf>^i,^of£jEJimsk 

[0 115] sfc. h*:^-<£H-y■r•5«^. '^fciptc:. ^wmsss^^i-sf^^fefituTSfi-r^s 

^mwoma, ±moit^^ no) ~ (2 6) ti^i^ 4. i:nofcj;'5^ti«;fflfcBiffi-c»-6. 

^tfen-S. IIO^. K:f-tLTtt, Li, K, Ca. Cs [0 12 2] <raEL^?<Otl@(cHLTtt, ilffi;*^^?^ 

[0116] $6lc»*H,»JgS8tL.Ttt, £^±TSB'< 30 S?«TJ:t»J!i^ (l»Sfflll*»^3t*lJ0ffl-r«^) tt, 3t 

tiitnm^mH^m»nmt:m0SLi'^mm^!ifmx$>i>. g^^. Ai:Li^^. Ba, ca. Yb. Eiti^ammx^i. 

[0 117] *;t#tC, *<H-:/$nfcnS#^ [0 12 4] ^fc. t«JA«, *^§giCi5(t-i)#«S^IKl 

■c#€i«^t:;i-5fc8e). ?f«:(r*3at?a&-5<, ^^\z\t, [0 12 5] ^ofSiommit'smmji^mom^tLx 

i>. 50 [0 12 6] 
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[0 12 7] I^g802-C»S1TOS:100 nnigS^K 

o-^^JPVx^Ji') -N. N'-:^7xrjp--<>-:^ 

[0 12 81 ;i(7)j:5CUT. 1 #B®^mi810aS: 

[0 12 91 ^O^. Sfc]E?L(il«)i804b<!:bTTPD*5 
q^50 i::5UT. 2«iO*mS8l0bd< 

[0 13 01 ISfaSOStUTMgiiAgSrlS^ltAn 

[0 13 11 mmm2]*mmm'\t. mmim-em\'^ 

[0 13 2] SI*. Bga902T$)SlTO?:100 nmSSB^W 

^gb. iE?L«iM®904ai:-r^.. *t^- m^mm^m 

30 

[0 13 31 C©J;5ICUT. l#B®WfiffiL^910a£ 
JgfiKUfc^ci:. l^:f-T»STTF*<2iD0l X®tfc*C&5 
i^CAlqi:^felSSLfcl906S5 nm^fTS, ^®«. 
7;7-fey^-T:$.STCNQA*2 nol XOJt^CfeSi^'-TPD 

[0 13 41 -E-®»> $fciE?L«S2ll904btUTTPD*5 
q*50nm^^-rs. C^UT, 2#B©WmS910bAt 

40 

[0 13 51 g^tc, [iS903i:bTMgi:Ag*S^^tt*«l 
0:ncii5J:5C*Sg«f«^TVV ^8903*150 nmBKK-r 

[0°i3 6] [^ig0iJ3]**iS0i|-cii^ 



[0 13 71 l»ffil002T?fe?>lTO«:100 noiSS^ 

)iLfc^7X»«lO0Uc. Xlf>3-MCJ;D#UX^ 

ft; : PEDOT/PSS) Oif-aTK^^S*^^'^' 
■a-SiltT, E7LaAll004S:30 nmfSETS. 

(2-/h+->-5- (2'-X^;V-'s=^V+ 
J,) _i, 4-7xnk>-t:-U» (B&»:MEH-PP 
V) S:7.i;>3-hT100 nn^Kb. f^itBlOOSail- 

[0 13 81 C®i5J'tTl#BOWmS1010a£ 
}gB)cbfc»<h. ®m«^tilSll006<!:UT. PEDOT/PSS* 

[0 13 91 ^wmSfc. fg^llOOSbtbT, MEH-PPV 

EL)iioiob«maASSj^fifc-rs£^S7!i^fe<'^. i-fc*^ 

oT *)b3#B. 4#Bi:=tmSSaebT:tK« 
^f^Ciam&Sf^-e. «tt<*»B^)g®PEDOT/PSS 
i-^jtl ©MEH-PPV t ^XSCSfe'CVi < itl-j-C**. 
[0 14 01 S^CiSStUTCa^lSO nin^«*fTV>. 

[0 14 11 mi&m4]:^^mm-vit, ^%«^nmt 

[0 14 21 S-f. a§BSffi"^»SITO*»00 Mi@«fiK 
KUfc^7;^S«l^. p^©W«l¥«<*t?»^CuPc&30 
no.^*-rs. *tc, nlL©W«*»»-^*«PVS50 ningS 
SL, CuPctPVSffltiT^«8¥^(*l-*ltSp-n^^S: 

[0 14 3] ^®^' ^S(*jSIRltb-r. CuPctPV*^ 
ir, CuPcSSO nm^ifb. ^®±CPV*50 mmmti>^ 
[0 14 4] *ft»'S®i:brAnS:150 nm^Btf :i 

[0 14 51 

[01] ^^B^Oft^W^fiK*^"^®' 
[021 *5E§BOit:^**"^0' 
[0 3] 

[04] mSil^^*^i^-t1'*Si"*^'^^« 
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[0 6] m^comtmim'f^Trstm. 
[0 7] *^Hj(7)^rm^^^*r0. 
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[010] :^mm<D^mim'f-o>M:i^m^^s-rmo 
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(sDint.ci/ msmn fi f-T3-K(#5&) 

HO 5B 33/22 HO 1 L 29/28 

33/26 31/04 D 

F^-A(##) 3K007 AB03 AB04 ABll DA06 DB03 

FAOl 

5F051 AAll BA17 CB13 CB18 DA03 
DAI 7 FA04 FA06 
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